Differential regulation of expression of the mammalian DNA repair genes by growth stimulation.
During DNA replication, DNA becomes more vulnerable to certain DNA damages. DNA repair genes involved in repair of the damages may be induced by growth stimulation. However, regulation of DNA repair genes by growth stimulation has not been analysed in detail. In this report, we analysed the regulation of expression of mammalian MSH2, MSH3 and MLH1 genes involved in mismatch repair, and Rad51 and Rad50 genes involved in homologous recombination repair, in relation to cell growth. Unexpectedly, we found a clear difference in regulation of these repair gene expression by growth stimulation even in the same repair system. The expression of MSH2, MLH1 and Rad51 genes was clearly growth regulated, whereas MSH3 and Rad50 genes were constitutively expressed, suggesting differential requirement of the repair gene products for cell proliferation. MSH3 gene is located in a bidirectionally divergent manner with DHFR gene that is regulated by growth stimulation, indicating that bidirectionally divergent promoters are not necessarily coordinately regulated. Promoter analysis showed that the growth-regulated expression of MLH1 and Rad51 genes was mainly mediated by E2F that plays crucial roles in regulation of DNA replication, suggesting close relation between some of the repair genes and DNA replication.